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[SUBJECT] 

In the Light diffusing sheet of particle 
dispersed type which dispersed the particle in 
resin, the colouring of the transmitted light is 
reduced. 
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[SOLUTION] 

It is characterized by using 2 or more kinds of 
particles having different average particle size 
combining, in the particle size distribution 50% 
or less. 



01/07/05 



2/20 



(C) DERWENT 



JP11-142618-A 



DERWENT 
* 

THOMSON SCIENTIFIC 



,3fcttftt4tt*»4 

.IS v X 1 



[CLAIMS] 



t> * -c m ^ ti -c v ^ r 



[CLAIM 1] 

A Light diffusing sheet, in which in the Light 
diffusing sheet of particle dispersed type which 
dispersed the particle in resin, by the particle 
size distribution 50% or less, the 2 or more 
kinds of a different particle from which a 
average particle size is combined, and is used. 



[DETAILED DESCRIPTION OF INVENTION] 



[000 1] 



[0001] 



[TECHNICAL FIELD] 

This invention relates to the Light diffusing 
sheet which can be used for improvement of the 
viewing angle property of liquid crystal display 
element etc. 
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[PRIOR ART] 

Transmission liquid crystal display element, 
such as TFT liquid crystal display element and 
STN liquid crystal display element, has an angle 
dependence in a viewing angle property. 

A viewing angle property becomes bad as an 
angle deviates from the direction which 
optimised display quality. 

Producing phenomena such as gradation 
reversal and an optical omission, is known. 
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Such a phenomenon originates in the 
oriantation property which a liquid crystal cell 
has. 

It is conventionally required for improvement 
of the viewing angle property of liquid crystal 
display element. 

[0003] 

As the improvement procedure of the viewing 
angle property of liquid crystal display element, 
in TFT, the procedure due to the optical element 
using the procedure due to a micro lens array or 
a Light diffusing sheet and the diffraction 
phenomenon etc. is proposed. 

Moreover, in STN, the procedure of using the 
phase difference board which controlled the 
refractive index three-dimensionally is 
proposed. 



[0004] 

Moreover, a portable apparatus is prevailing 
widely in recent years. 

The needs of liquid crystal display element of 
the reflection type are also increasing from the 
characteristics such as a low power 
consumption and a light weight. 

Development is furthered. 

The visibility of the direction of a regular 
reflection of an outside light is the finest in the 
conventional reflecting system. There was a 
case where a viewability was hard to be 
performed from the direction of other. 

However, it is announced by providing the 
layer which has a light diffusion function to a 
front side of the liquid crystal cell that the 
viewability range can be enlarged as compared 
with the prior art. 

[0005] 

As procedure using a light diffusion, the 
procedure of giving an embossing to the 
transparent resin film surface, and the 
procedure filled with a particle in a resin binder 
are known widely. 

These Light diffusing sheets can manufacture 
easily the optical element or the refractive index 
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using the micro lens array or the diffraction 
phenomenon compared with the phase 
difference board controlled three-dimensionally. 



[0006] 

The Light diffusing sheet of particle dispersed 
type is filled with a transparent light diffusion 
particle in transparent matrix resin. 

A refraction phenomenon is caused by the 
boundary surface of a matrix and a particle by 
making a refractive index difference produced 
between a matrix and a particle. 

It is the sheet which diffuses a light. 

The light diffusion property of this Light 
diffusing sheet is determined by the refractive 
index difference of a binder and resin, the 
number (thickness of a particle concentration 
and a light diffusion layer) of particles which a 
light transmits. 
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[PROBLEM ADDRESSED] 

In the Light diffusing sheet for improving the 
viewing angle property of an above liquid crystal 
display element, it is preferable because the 
spread of an image which passes through and 
observes a sheet decreases to the extent that 
the particle size distribution of the particle 
dispersed in resin is narrow. 

However, the Light diffusing sheet produced 
using the narrow particle of such a particle size 
distribution had the problem that transmitted 
light has colour. 

That is, if such a Light diffusing sheet is used, 
an achromatic colour display will become 
impossible. 

When it was going to perform a colour 
display, the problem that colour purity will 
reduce was produced. 
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[SOLUTION OF THE INVENTION] 

The Light diffusing sheet of this invention is a 
Light diffusing sheet of particle dispersed type 
which dispersed the particle in resin. 

By the particle size distribution 50% or less, 
the 2 or more kinds of different particle from 
which a average particle size is combined, and 
is used. 

It is the Light diffusing sheet characterized by 
the above mentioned. 
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[0010] 

In this invention, as resin which disperses a 
particle, resin which has transparency is 
preferable. For example, a polycarbonate, 
acrylic type resin, methacryl type resin, etc. can 
be used. 



[001 l ] 
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[0011] 

In this invention, it consists of resin which 
disperses a particle, and the material which has 
a refractive index difference, as a particle 
dispersed in resin, and the particle that average 



0.1 



about 10 



particle size of whose is 
micrometers is preferable. 

Moreover, as for the shape of a particle, 
globular is preferable. 

Scattering becomes disorderly when the 
shape of a particle is except globular. 

When using as a Light diffusing sheet of liquid 
crystal display element, the spread of a display 
is in the tendency to become strong. 
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[0012] 

In this invention, the 2 or more kinds of the 
different particle from which a average particle 
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size, by the particle size distribution 50% or 
less, is combined, and is used. 

In order to reduce the spread of a display 
more, as for the average particle size of a 
particle, it is preferable that it is a 30% or less. 

A average particle size is a number average 
particle size in this invention. 

Particle size distribution is value calculated by 
the following types (number 1). 

[0013] 



mi] 



[Equation 1] 



tt m # ?&= 



x 



X 1 0 096 
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[0014] 

Here, (sigma) is the standard deviation of a 
particle size. 

X shows the number average particle size. 

A number average particle size and particle 
size distribution, it can measure MULTISIZER 
by the COULTER company etc. particle size 
distribution measuring apparatus. 



[0015] 

As the procedure of combining 2 or more 
kinds of particles in this invention, the 
procedure of laminating the sheet which 
dispersed each particle in resin, and using as a 
Light diffusing sheet, and the procedure which 
each particle is mixed in identical resin, is 
dispersed, and is done as a Light diffusing 
sheet are mentioned. 

Moreover, the following procedure is 
mentioned as procedure of determining the 
particle to combine. 
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[0018] 



[0016] 

(circled-1) The Light diffusing sheet which 
dispersed each independent particle in resin is 
produced first. 

(circled-2) The transmittance in each 
wavelength of each Light diffusing sheet, i.e., 
spectral transmission factor, is measured. 



[0017] 

(circled-3) By the particles which it is going to 
combine, it requires for the product of the 
spectral transmission factor in each wavelength 
from the spectral transmission factor 
respectively measured. 

The combination which the product of a 
spectral transmission factor becomes almost 
uniform in each wavelength is found. 

[0018] 

As mentioned above, the spectral 
transmission factor in each wavelength 
becomes uniform, that is, combination of the 
few particle of colouring of the transmitted light 
can be determined. 

Furthermore, adjustment of the transmittance 
of the entire Light diffusing sheet can be 
performed by adjusting the density of the entire 
particle which make a sheet contain. 



[0019] 



[0019] 



[Embodiment] 

Reference Example 

Reference example which determines 
particle to combine, hereafter is explained. 



the 
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[0020] 

(circled-1) Production of light diffusion 
property adhesive sheet (A) 

1.1 micrometers of the average particle sizes 
of crosslinking polystyrene type and 0.17 g of 
the particle of 15.4% of particle size distribution, 
100g (17 weight% of solid contents) of acrylic 
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type adhesives, Toluene 31.91g are mixed by 
the homo mixer. 

The resin solution of 13 weight% of solid 
contents was obtained. 



[0021] 

As shown in Fig. 3, the applicator is used on 
the PET film 10 with which the release process 
was applied. 

An above mentioned resin solution is coated 
so that the thickness at the time of being dry 
may be set to 20 micrometers. 

2 minutes dries in 100 degree C gear oven. 

The light diffusing adhesive layer 11 was 
formed. 

The PET film 12 by which the release process 
was performed is laminated on this light 
diffusing adhesive layer 11. 

The light diffusion property adhesive sheet 
(A) which is shown in Fig. 3 was obtained. 

[0022] 

(circled-2) Production of light diffusion 
property adhesive sheet (B) 

6.1 micrometers of the average particle sizes 
of crosslinking polystyrene type and 1.09 g of 
the particle of 17.2% of particle size distribution, 
100g (17 weight% of solid contents) of acrylic 
type adhesives, Toluene 38.06g are mixed by 
the homo mixer. 

The resin solution of 13 weight% of solid 
contents was obtained. 



[0023] 

As shown in Fig. 3, the applicator is used on 
the PET film 10 with which the release process 
was applied. 

An above mentioned resin solution is coated 
so that the thickness at the time of being dry 
may be set to 20 micrometers. 

2 minutes dries in 100 degree C gear oven. 

The light diffusing adhesive layer 11 was 
formed. 

The PET film 1 2 by which the release process 
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PET7^f/^Al 2^7?^^ was performed is laminated on this light 

bU msi^i-kiftytttfik diffusing adhesive layer 11. 

u i / B \ The light diffusion property adhesive sheet 

1 "° (B) which is shown in Fig. 3 was obtained. 



[0 0 2 4] 

(circled-3)Ifffif-^y/vc^^^ 

mm^'y- v (a) rx* (b) 

T^^i^i^&O, 0. 5 
Ifify^ (A) RTf (B) 

lot, M 
4 0 0 n m — 8 0 0 n mi-fclt 

£l/c 0 tm^yy^ (A) X 

tf(B) ©^ft&ifi^fttl^ft 
[0 0 2 5] 



[0024] 

(circled-3) Production of an evaluation 
sample, and a measurement of a spectral 
transmission factor 

It is a stripping off one PET film in each of 
light diffusion property adhesive sheet (A) and 
(B) produced as mentioned above. 

The desk top laminater was used and bonded 
on 0.5 mm thickness pane of glass, and 
evaluation sample (A) and (B) were obtained. 

The remaining PET film in each evaluation 
sample is stripped off. 

It does only as the adhesion layer. 

The spectral transmission factor in every 20 
nm in wavelength 400 nm — 800 nm was 
measured. 

The product of the spectral transmission 
factors and those spectral transmission factors 
of evaluation sample (A) and (B) is shown in 
Table 1 and Fig. 4. 



[0025] 



1*1] 



[Table 1] 
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m & 

(nm) 


m a 








8 0 0 


6 7. 0 


43. 2 


29. 0 


7 8 0 


6 6. 0 


4 2. 4 


28. 0 


7 6 0 


6 4. 6 


4 1.8 


27. 0 


7 4 0 


6 3. 3 


41. 2 


26. 1 


7 2 0 


6 L 8 


4 0. 8 


25. 2 


7 0 0 


6 0. 3 


4 0. 3 


24. 3 


6 8 0 


5 8, 6 


4 0.2 


2 3. 5 


6 6 0 


5 6. 7 


40. 2 


i 22, 8 


6 4 0 


5 4. 9 


40. 4 


22. 2 


6 2 0 


5 2. 7 


4 0. 5 


2 1.3 


6 0 0 


5 0. 6 


41. 2 


20. 8 


5 8 0 


4 8. 3 


4 1. 9 


2 0. 2 


5 6 0 


4 5. 7 


4 2. 9 


1 9. 6 


5 4 0 


4 3, 1 


44. 1 


1 9. 0 


5 2 0 


4 0. 3 


45. 7 


1 8. 4 


5 0 0 


3 7. 3 


4 7. 2 


1 7. 6 


4 8 0 


3 4. 2 


4 9. 3 


t 6. 9 


4 6 0 


3 0. 9 


5 1. 5 


1 5. 9 


4 4 0 


2 7. 7 


53. 8 


1 4. 8 


4 2 0 


2 4. 4 


5 6. 0 


13. 7 


4 0 0 


2 L 1 


5 7. 6 


1 2. 1 



[0 0 2 6] 

\Zs f-^^Afi, 4 0 0 nm 
7)^8 0 0 nml:fi<5< t^oti 

365 4 0 0 nmfrh 8 0 0 n mid 

f- VfjVA t f- B (D^Tfe 

3ifi^<Z>HW:> 4 0 0 nmH 
8 0 0 n m<0[B]^Stf *Hfi 



[0026] 

The transmittance has the property of 
becoming high as sample A approximates from 
400 nm to 800 nm clearly from Table 1 and Fig. 
4. 

Sample B has the property that a 
transmittance becomes low as a wavelength 
approximates from 400 nm to 800 nm 
conversely. 

Therefore, the product of the spectral 
transmission factor of sample A and sample B is 
almost uniform value between 400 nm and 800 
nm. 

Therefore, a spectral transmission factor can 
obtain an almost uniform Light diffusing sheet 
on each wavelength by combining and using 
the particle used for sample A, and the particle 
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&l ^I^fr-tfTffl ^5 Z.k\z used for sample B according to this invention. 



[0 0 2 7] 



h (A) 0-^©PET 
7 4 jVJ*%m%y9L } 0 . 0. 5 m 

te*)&t>l£tc&, SD©PET 

m®Cttfe*v—h (B) CD- 

7c 0 W-h^cfc ?icLT, ill: 
ttttf S 3 , 4 % 

[0 0 2 8] 

# b yy°^<DMM p e t 

[0 0 2 9] 



[0027] 

Example 1 (production of the laminate type 
sample) 

It is a stripping off one PET film of light 
diffusion property adhesive sheet (A) in an 
above mentioned Reference Example. 

The desk top laminater was used and bonded 
on the 0.5 mm thickness pane of glass. It is 
remaining PET film after bonding a stripping off. 

The adhesive face which one PET film of light 
diffusion property adhesive sheet (B) on this 
adhesive face was stripped off and was 
exposed, was laminated with the desk top 
laminater, and it bonded. 

It is made above. 

The sample which laminated the light 
diffusing adhesive layer 3, the light diffusing 
adhesive layer 4, and the release PET film 2 on 
the pane of glass 1 shown in Fig. 1 was 
obtained. 



[0028] 

It is a stripping off the release PET film 2 of 
the obtained sample. 

The spectral transmission factor of this 
sample was measured. 

A measurement result is shown in Table 2 
and Fig. 5. 



[0029] 



[£2] 



[Table 2] 
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(nm) 


(96) 


mm\ 


800 


3 4. 7 


7 8 0 


3 3. 7 


760 


3 2. 7 


74 0 


3 I. 6 


7 2 0 


3 0. 6 


7 0 0 


2 9. 7 


6 8 0 


2 8. 8 


6 6 0 


2 7. 9 


6 4 0 


2 7. 3 


6 20 


2 6. 4 


6 0 0 


2 5. 9 


5 8 0 


25. 3 


5 6 0 


24. 7 


5 4 0 


24. 1 


5 20 


2 3. 5 


5 0 0 


22. 7 


4 8 0 


21. 9 


4 60 


21. 1 


4 4 0 


1 9. 9 


420 


1 8. 4 


4 0 0 


1 6. 1 



[0 0 3 0] 

i/~ M±, 4 0 0 nm~8 0 0 

lot, 58ifi3fe©*fii& s 4>&^ 

<5 0 



[0030] 

The Light diffusing sheet of this laminate 
sample has the almost uniform spectral 
transmission factor in the 400 nm — 800 nm 
wavelength area clearly from Table 2 and Fig. 5. 

Therefore, it turns out that colouring of the 
transmitted light is a few Light diffusing sheet. 



[0 0 3 1 ] 



ytfcmm^'y-h (b) ciffl 



[0031] 

Example 2 (production of a mixture type 
sample) 

The particle used for light diffusion property 
adhesive sheet (A) in an above mentioned 
Reference Example and the particle used for 
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1 . 1 y m, ftlflM 15.4% 

<d^f-o. o 8 g ts %m#v 

7.^uy%tn¥m$L&6 . i n 

1 7. 2%CD*i^ 

o. 53 g ^ r^y 

#J (M5>1 7M%) 1 0 0 
g h;i-x-y3 4. 8 5 g £r 

[0 0 3 2] 

<Dg.%.tf 2 0 n mid/^ -5 J: 5 K 

in. i o o°cw^-v^-— y 

>-C2 5jf^i££lU 0. 5 mm 
^litJ^*3-fr, HI 2 J: 5 

lit Jf 5 & fliSi PET7^^ 



light diffusion property adhesive sheet (B) are 
mixed, and it disperses in resin. 

The Light diffusing sheet according to this 
invention was produced. 

On a concrete target, 1.1 micrometers of the 
average particle sizes of a crosslinked 
polyethylene type and 0.08 g of the particle of 
15.4% of particle size distribution, 6.1 
micrometers of the average particle sizes of 
crosslinking polystyrene type and 0.53 g of the 
particle of 17.2% of particle size distribution, 
100g (17 weight% of solid contents) of acrylic 
type adhesives, Toluene 34.85g, the above was 
mixed by the homo mixer and the resin solution 
of 13 weight% of solid contents was obtained. 

[0032] 

The applicator is used on PET film with which 
the release process was applied. 

An above mentioned resin solution is coated 
so that the thickness at the time of being dry 
may be set to 20 micrometers. 

2 minutes dries in 100 degree C gear oven. 

It bonds with a laminater on the pane of glass 
which is 0.5 mm thickness. The mixture type 
sample by which the light diffusing adhesive 
layer 5 and the release . PET film 2 were 
laminated, was obtained on the pane of glass 1 
which is shown in Fig. 2. 



[0 0 3 3] 
[0 0 3 4] 



[0033] 

Stripping off the release PET film 2, and the 
spectral transmission factor of and the obtained 
mixture type sample was measured. 

A measurement result is shown in Table 3 
and Fig. 6. 

[0034] 



[*3] 



[Table 3] 
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* £ 

(nm) 






8 0 0 


57. 8 


7 8 0 


5 6. 6 


7 6 0 


55. 1 


7 4 0 


53. 9 


7 2 0 


5 3. 1 


7 0 0 


5 3. 1 


6 8 0 


5 2. 3 


6 6 0 


5 1.8 


6 4 0 


5 I. 7 


6 2 0 


5 0. 8 


60 0 


5 1.0 


5 8 0 


5 1.3 


5 6 0 


5 1. 5 


5 4 0 


5 2. 1 


5 2 0 


5 2. 8 


500 


5 3. 0 


4 8 0 


5 3. 3 


4 6 0 


5 3. 1 


4 4 0 


5 2. 2 


4 2 0 


5 1. 2 


4 0 0 


4 9. 3 



[0 0 3 5] 

Hi. 4 0 0 n m~ 8 0 0 n m 

it. ±.mmmm 1 



[0035] 

The Light diffusing sheet of this sample has 
the almost uniform spectral transmission factor 
in the 400 nm ~ 800 nm wavelength area 
clearly from Table 3 and Fig. 6. 

Moreover, compared with the Light diffusing 
sheet of the above mentioned example 1 , the 
transmittance overall of a sheet is high. 

Therefore, it turns out that it is a Light 
diffusing sheet with few and colouring of the 
transmitted light, and a favorable permeability. 



[0 0 3 6] 
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[EFFECT OF THE INVENTION] 

According to this invention, by choosing 
suitably the different particle from which a 
average particle size and combining it by the 
particle size distribution 50% or less, it can 
consider as the Light diffusing sheet with the 
almost uniform transmittance in each 
wavelength. 

Therefore, the colouring of the transmitted 
light can be made to reduce. 

When using as a Light diffusing sheet for 
viewing angle property improvement of a liquid 
crystal display device, the display with the high 
colour purity with a few colouring of the 
transmitted light with the few and spread can be 
materialized. 



[BRIEF EXPLANATION OF DRAWINGS] 



[11] [FIGURE 1] 

JfWR<D— Hit&0iJc93t$£ifc v — The sectional view showing the Light diffusing 

h £r^*t"l#r ffilDo sheet of one example of this invention. 

[02] [FIGURE 2] 
#&W£>ftfe©HJ£0y©5tet£8fc$'' Tne sectional view showing the Light diffusing 

— h £^"t"$f ffiEIo sheet of the other example of this invention. 

[@3] [FIGURE 3] 

i\M<D%^M-y— h £/F-t"®fffi Tne sectional view showing the Light diffusing 

g| o sheet of a comparison. 

[04] [FIGURE 4] 

W&o:|ft-p<£>^£-#tfc£-ti:ifc3fc Tne dia 9 ram showing the product of the 

Ifcfcfc^— h (DftftM]$L^JkXl'ft spectral transmission factor and the spectral 

fciSifl*©**:*-™, transmission factor of a Light diffusing sheet 

which dispersed only the independent particle. 

[05] [FIGURES] 

m 1 \^^%W\<Dit^uWi^— The diagram showing the spectral 

(DftitM^^&?F~f~Wi transmission factor of the Light diffusing sheet 

of the example shown in Fig. 1 . 

[Me] [FIGURE 6] 

m2\^^%W\<D%fc%L^- The diagram showing the spectral 

transmission factor of the Light diffusing sheet 
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